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Module 4: Dynamic Macroeconomic Models in 
Regulatory Impact Assessments (RIA) 



1 

As part of this module you will …. 
 

Learn how dynamic macroeconomic models can supplement input - output models as 

part of  a cost / benefit analysis framework 

Learn about alternative types of dynamic macroeconomic models, their components 

and what makes them useful for regulatory assessments 

Gain experience operating dynamic macroeconomic models using modeling software 

as you work through two case studies  



Advantages and Challenges of Using Dynamic 
Macroeconomic Models  
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Dynamic macroeconomic models can supplement input-
output analysis by estimating the same comprehensive 
effects over time 

Cost benefit analyses can only address impacts that are quantifiable in terms of some 

monetary value 

– Thus can obviously only address known impacts which tends to ignore secondary 
and tertiary impacts 

 Input-output analyses are able to augment these known impacts to capture more 

comprehensive effects 

– Direct impacts 

– Indirect impacts 

– Induced impacts 

Dynamic macroeconomic models also augment impacts to capture 

comprehensive effects,  but are more accurate as they do so over time and allow 

analysts to think through the less obvious interconnections associated with a 

regulatory change  
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Where I-O tables are static, dynamic macroeconomic models 
can capture the dynamic effects over time 
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Static Example 

Year 

A static analysis using an I-O provides a partial 

picture: 

-  Will result in a linear trend line if no further 

assumptions are made 

-  Forecast becomes less dependable as you move 

further out in time 

Macroeconomic models capture the dynamic effects 

for each year in the future: 

 -  Forecast shows fluctuations based on assumptions 

built into the model 

 - Continues the forecast even after injects end 

Legend:                         Government Spending   

Baseline 

With Policy Shock 

Baseline 

With Policy Shock Illustrative 
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To improve the accuracy of the assessment,  the cost benefit analysis portion of 
RIAs should be expanded to include costs and benefits with direct, indirect and 
induced effects over time 
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Adjust Cost 

Data 

Collect and 

Estimate 

Benefits Data 

Adjust Expected 

Benefits 

 Develop inventory 

of major risk 

categories  

 

 Prioritize five Benefit 

Factors and individual 

targeted benefits  

 Define quantifiable 

performance 

requirements and 

priorities 

 

 Adjust cost estimates for 

  risk 

 Validate metrics 

 Gather cost data 

from relevant 

sources 

 Identify and 

address data gaps 
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 Build framework to 

capture costs 

 Assess impact of  

imperatives, priorities, 

performance expectations 

 Identify objectives 

 Refine set of targeted 

benefits  

 Group benefits into 5 

value types with key 

stakeholders 

 Assess impact and 

probability of risk on cost 

and benefit 

 Adopt or Not 

Adopt Decision 

10 

 Establish 

Benefit 

Structure 

1 

Establish Risk 

Assessment 

Structure 

2 

Establish Cost 

Element 

Structure (CES) 

3 

Conduct Risk 

Analysis 

Collect Cost 

Data 

5 

 Evaluate investment 

value and 

incorporate benefits 

Decision Framework  Analysis 

 Evaluate Results 

 Make Final 

Implementation 

Decision 

 Develop Strategic 

Roadmap if 

applicable  

Aggregate & 

Communicate 

Results 
Calculate 

FULL 

Expected 

Benefits 

8 

Using CGE 

Model 

Sensitivity 

Analysis 

With 

The 

Model 

Calculate 

FULL 

Expected 

Costs 

9 

 Expected ROI 
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One can perform RIAs using large dynamic 

forecasting models to help assess: 

– Distribution of income (Gini coefficient) 

– Degree of price fixing vs. market economy 

– Availability of essential public services 

– Access to education/employment 

– Size of government bureaucracy 

– Degree of regulation 

– Job creation 

– Size and financing of government debt (public 
finance management) 

– Monetary/banking/financial infrastructure 

– Agricultural development 

– Condition of physical infrastructure 

 

Are more comprehensive in approach 

Allow for dynamic change 

Can account for hundreds of variables 

changing simultaneously 

 

 A regulatory impact assessment should take 

into account the many components of an 

economy that work together as an integrated 

whole 

  To more accurately measure changes to 

economic indicators, we measure direct, 

indirect and induced effects using state-of-

the-art econometric models 
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The flexibility of these models allows us to explore various 
alternative policy options, regulations, and spending options 

GDP or Employment 

Time 

Alternative C 

[greatest change 

to the economy] 

Alternative B 

Alternative A 

2010 2015 2020 2025  

Leading Economic 

Indicators 
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Allow us to measure the relative change between the “baseline” 
picture of the economy and the policy, regulation, etc. change we 
are measuring  
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   Modeling Option 
 

Results 

Example Questions:  

 

 How will regional 

price changes for 

Physician Services, 

Dentists, Non-

Profit/Proprietary/Gover

nment hospitals,  and  

Nursing homes impact  

state and regional 

economies? 

 

How will changes to 

worker productivity 

resulting from changes 

in health care coverage 

directly impact US 

industry output? 

Upfront Economic 

Analysis 

Micro Analysis 

Deconstruct each scenario 

into its microeconomic 

component elements, 

identifying: 

 Assumptions 

Primary, secondary, and 

tertiary variables effected: 

Population 

Government 

Spending 

Electricity Fuel Cost 

Industry Sales 

Consumer Price 

Industry Employment 

…  (DIME includes 

6000+ variable 

combinations) 

Limitations 

 

1 

2 3 

Economic Impact  Modeling Gather and Define 

Interpret and translate 

results for each scenario 

4 
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Baseline

Additional Tools: 

Static Input / Output 

Table  

Dynamic 

Econometric Model 

Dynamic 

Computable General 

Equilibrium Model  

200+ output variables 

projected out including:  

Gross Regional, State, 

Domestic Product 

Employment (by demand 

and sector) 

Investment 

Personal Income per 

Capita 

Relative Factor Productivity 

Relative Fuel Cost 

Carbon Emissions 

Population/Demographics 

Economic Migration 

Consumption 

Scenario / Project 

Output 

NET (direct, 

indirect, and 

induced) costs 

and/or benefits  

If you get these wrong, 

your output will be 

skewed 
 

Garbage In – Garbage Out : Process workflow of using these models 
means that using the wrong assumptions can easily skew results  



Background on Dynamic Macroeconomic 
Models 
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Alternative types of dynamic forecasting econometric models 
 
Simple Econometric Models measure past relationships among such variables as 

consumer spending, household income, tax rates, interest rates, employment, etc. and then 

forecast how changes in some variables will affect the future course of others 

Simple example: Assumes that monthly spending by consumers is linearly dependent on 
consumers' income in the previous month. Then the model will consist of the equation 
where Ct is consumer spending in month t, Yt-1 is income during the previous month, and 
et is an error term measuring the extent to which the model cannot fully explain 
consumption  

               Ct = a + bYt − 1 + et, 

Dynamic Econometric Model  is a system of equations describing the behavior of the 

economic agents, the structure of the markets and the institutions, and the links between 

them, one solution to which is believed to be known from the observed (historical) data 

Computable general equilibrium (CGE) models take the econometric equations within an 

Econometric model and allow for the coefficients to change based on economic theory and 

market mechanisms  
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Input-Output Model 

Input-output models can be expanded to include more rigor by incorporating the 
components associated with CGE models  

Exports Investment 

Output 

Real Disposable 

Income 

Consumption 
State & Local 

Government Spending 

(1) Output & Demand 

Real Compensation 

Rate 

Composite 

Compensation Rate 

Employment 

Opportunity 

Composite Prices Consumer Prices Housing Prices 

Compensation Rate Production Costs 

(4) Compensation, Prices, and Costs 

Domestic 

Market Share 
International 

Market Share 

(5) Market Share 

Labor / Output 

Ratio 

Optimal 

Capital Stock 

Employment 

(2) Labor & Capital 

Demand 

Labor Force 
Participation 

Rate 

Population 

(3) Population & Labor 

Supply 

Migration 

Intermediate Inputs 

  The blue boxes 

represent a typical 

Input-Output model 

with limited variable 

interaction 

  The white boxes 

represent a typical 

CGE model, combining 

input-output responses 

with several additional 

components. This 

increases accuracy 

and  allows the user to 

manipulate many more 

variables and measure 

impacts over time  

Module 3 
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The fundamental conceptual starting point for a macroeconomic model is 
the circular flow of commodities in a closed economy  

Product Markets

Goods & 

Services

Households

Factor Markets

Factor 

Inputs

FirmsGovernment

Goods & 

Services

Expenditure

Profits/

Factor 

Income

Goods & 

Services

Taxes Taxes
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Actors in a dynamic macroeconomic model circular flow  

The main actors in the diagram are households and firms  

– Households: Own the factors of production and are the final consumers of 
produced commodities  

– Firms: Rent the factors of production from the households for the purpose of 
producing goods and services that the households then consume 

Many dynamic macroeconomic models also explicitly represent the government  

– Government: Role in the circular flow is often passive: to collect taxes and disburse 
these revenues to firms and households as subsidies and lump-sum transfers, 
subject to rules of budgetary balance that are specified by the analyst 



15 

Tracing the circular flow 

Start with the supply of factor inputs (e.g., labor and capital services) to the firms and 

continue to the supply of goods and services from the firms to the households, who in 

turn control the supply of factor services (“circular flow”) 

Product Markets

Goods & 

Services

Households

Factor Markets

Factor 

Inputs

FirmsGovernment

Goods & 

Services

Expenditure

Profits/

Factor 

Income

Goods & 

Services

Taxes Taxes

Start Here  
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Tracing the circular flow  

Or…... begin with “payments” to households for their services (labor) and to investors 

for capital, used to produce the goods and services, which is considered “income” and 

used to pay for goods and services they consume (“circular flow”) 

Product Markets

Goods & 

Services

Households

Factor Markets

Factor 

Inputs

FirmsGovernment

Goods & 

Services

Expenditure

Profits/

Factor 

Income

Goods & 

Services

Taxes Taxes

Start Here  
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After the break you will have an opportunity to use a 
macroeconomic software as you analyze two sample case 
studies  

Using a software based model, we are able to take advantage of the computational 

power of a dynamic macroeconomic model  

As this comes on a CD it is easily transportable and allows for analyses anywhere in 

the world via a common laptop 
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30 minute break  
 

Participants should load the software! 
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Class Exercise 1: Using a Dynamic 
Macroeconomic Model  
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Class Exercise 1: background and assumptions 

For this Analysis we will be using a demo of the Oxford Economics Global Model to 

measure the economic impacts of a regulation in the country of Switzerland  

Regulation: The Ministry of Finance passed a regulation to increase the Value Added 

Tax (VAT) from 6.87% to 13% (similar example to previous one discussed but data 

pertinent to Switzerland) 
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The first screen is the menu screen and displays 4 activity options 
 
Run Model 

- Provides access to the model and 
allows the user to examine individual 
series graphically and numerically 

- Allows the user to change the forecast 
path 

View and Download Data 

- Provides access to view and compare 
data from different countries and 
different databases 

- Allows for export of data into Excel 

Generate Results Tables 

- Produces a number of standard tables 
from the Model databases 

Pre-Defined Scenarios 

- We can implement a number of 
standard changes or “shocks” to the 
baseline to perform a scenario analysis 

 

FIRST SCREEN  
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We begin with “Run Model” command for our exercise 
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Select the database “aug.db” for this exercise  
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Using the drop down menu in the top left corner of your Oxford 
Economics menu select the country of Switzerland 
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Using the drop down menu in the center of your screen select 
the tax rate expenditure variable (TXR)  
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In the top right-hand corner of your screen click on the “Specify Changes” 

button 

A screen will come up titled “Specify Function” as seen below 

In the empty bar below the years, type “+6.13” and hit  “Solve” 



27 

Screen 1 will pop up titled “Dates, Files”. For the dates type in 2012 ,1 to 

2021, 4; 

Screen 1: Press the lower of two “Change” buttons. The 2nd screen will pop 

up. 

Screen 2: Rename the output database “Swiss Tax.DB”;   

Screen 2: Press Open 

Screen 1: Press OK 

Screen 1  Screen 2  
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Screen will pop up titled “Database Please”. Select the “Swiss 
Tax. DB” and click “0pen”   
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The result will show an increase in the projected tax rate on 
expenditures from 6.87% to 13%, as seen in the representative 
line and table below  
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To see the impact on other variables in the Swiss and global 
macro-economies select “View and Download Data” from 
your main screen  
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1 2 

4 3 

Screen below will pop up, allowing us to select specific variables to 

measure the impact of an increase in expenditure tax rates 

To select variables, we will initially focus on Quadrant 1 
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 From the country list select “Switzerland”  

 From the variable list, under “Key Indicators” select “Income, 

Personal Disposable, real: PEDY” 
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We will now focus on quadrant 2 of the screen 
  

1 2 

4 3 
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 Variable PEDY will already be selected for the “Swiss Tax” database 

 To measure the impact of the VAT regulation, RIGHT CLICK on the 

variable and select “Change Base and Duplicate” 

 Selection screen will appear – select “aug1.db”  and click open 
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Select both database options and click on “Refresh Graph” 
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To quantify and see graphically the economic impact of the 
VAT regulation change, we will focus on Quadrants 3 and 4 of 
this screen  

1 2 

3 4 
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Quadrant 3: Resulting from an increase in Switzerland’s VAT 
from 6.9-13%, total real PDI is projected to decrease by approx. 
72B (S₣),  or an annual average of approx. 18B (S₣) between 2012 
and 2015 (FY 2000 S₣) 

Database with VAT 

tax Increase 

Baseline 
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Quadrant 4:  Resulting from an increase in Switzerland’s VAT 
from 6.9-13%, total real PDI is projected to decrease by approx. 
72B (S₣),  or an annual average of approx. 18B (S₣) between 2012 
and 2015 (FY 2000 S₣)  
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Discussion and Questions 
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Class Exercise 2  
Using a Macroeconomic Model  
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Class Exercise 2:  Assumptions   

The Turkish Customs Administration in coordination with the Ministry of Finance issued 

a regulation to establish requirements for all goods imported into Turkey  

This  regulation specifically states that imported goods must be adequately priced to 

reflect the costs associated with importing and registering these goods in Turkey 

  Once on the market the cost of these goods should reflect: 

– The cost of transport of the imported goods to Turkey 

– Loading, unloading and handling charges associated with the transport of the 
imported goods to Turkey 

– The cost of insurance 

– Commissions and brokerage, except buying commissions 

– The cost of containers, which are treated as being one for customs purposes with 
the goods in question 

– The cost of packing whether for labor or materials 

Demonstration 

Overview 
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Group Exercise (Tasks 1-3 ) -  30 minutes 
 
Break into groups 

Task 1: Within your groups identify and list the economic factors that you foresee being 

impacted as a result of the customs regulation 

 

e.g., Domestic prices for certain goods imported into Turkey will increase 

 

Task 2: From this list come to an agreement on the top three economic factors that 

you foresee being impacted as a result of the customs regulation  -  

  

e.g., Domestic consumption of imported goods will decrease 

  

Task 3: Provide an explanation and be ready to present:  “Why each of the three 

factors will be impacted directly by the customs regulation?” 
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 Group Exercise – (Task 4) -  15 minutes 

 

 Again, we begin with the “Run Model” command 
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Select aug1.db for this exercise  
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Using the drop down menu in the top left corner of your 
Oxford Economics menu select the country of Turkey 



46 

Match the variables that you have identified to the Turkish OEM model 

variable list as seen below 

In instances where variables do not match identify options from the 

variable list that could be used as substitutes to represent the change 

associated with the regulation 
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Discussion and Questions 
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As part of this module you… 

Learned how dynamic macroeconomic models can supplement input - output models 

as part of  a cost / benefit analysis framework 

Learned about alternative types and the components that make up dynamic 

macroeconomic models and why this makes them useful for regulatory assessments 

Gained experience operating dynamic macroeconomic models using a  dynamic 

macroeconomic modeling software as you worked through two case studies 

 
Tomorrow:  what to do with what you have learned! 
 

How to communicate your RIA findings in effective ways 

A real-world example of an effective RIA 

How stakeholder analysis and business associations can make a difference 

 


